Introduction {#s1}
============

The effectiveness of chemotherapy for the treatment of cancer is limited by the acquisition of drug resistance. Intrinsic resistance, due to existing genetic alterations, as well as acquired resistance arising during treatment, can promote cross-resistance to structurally and functionally diverse drugs ([@bib10]). Numerous mechanisms are involved in the development of multidrug resistance, including the overexpression of efflux proteins, decreased agent uptake, alterations in drug targets and modification of cell cycle checkpoints ([@bib4]; [@bib4]; [@bib10]; [@bib11]). Moreover, it is increasingly recognized that tumors contain a high degree of molecular heterogeneity ([@bib8]), which can facilitate drug resistance through therapy-induced selection of resistant cell subpopulations present in the original tumor ([@bib27]).

In the developed world, non-small cell lung cancer (NSCLC) is the predominant form of the disease, accounting for 85% of lung cancer cases ([@bib1]; [@bib13]). Activation of the receptor tyrosine kinase epidermal growth factor receptor (EGFR) potentiates increased cell proliferation, migration, and survival ([@bib14]; [@bib19]; [@bib20]; [@bib23]). As a result, the *EGFR* gene has become an attractive target for small molecular inhibitors. Tyrosine kinase inhibitors (TKIs) that target *EGFR*, such as gefitinib and erlotinib ([@bib20]; [@bib22]; [@bib25]), show initial clinical efficacy, however, the majority of patients eventually develop resistance to these chemotherapeutic agents ([@bib15]; [@bib21]; [@bib26]). While a number of biological mechanisms of acquired resistance in NSCLC have been described ([@bib26]), in up to 30% of patients, the mechanism of resistance remains unknown ([@bib16]). Sharma and colleagues have strongly implicated epigenetic changes as a key determinant in the maintenance of subpopulations of cancer cells with high-level drug resistance and potent tumorigenic capacity ([@bib23]).

In Figure 1B, the authors demonstrate that exposure of PC9 cells, a TKI-sensitive NSCLC cell line, to high concentrations of TKIs can select for a small subpopulation of "drug tolerant persister" cells (DTPs). The ability to generate PC9 persister cell populations in response to TKI treatment has been confirmed and extended by others ([@bib17]; [@bib29]). Furthermore, the PC9 DTP phenotype was observed in a number of other TKI-sensitive cancer cells, including melanoma, colorectal, breast and gastric cancer-derived cell lines ([@bib23]). PC9 DTPs are largely quiescent, with the majority of cells remaining in G1 phase as determined by flow cytometric cell cycle analysis (Figure 1B). While not included in this replication attempt, prolonged exposure (30+ days) of DTPs to TKIs resulted in the generation of proliferating expanded persisters (DTEPs), as shown by colony outgrowth and cell cycle progression through S and G2/M phase ([@bib23]). Unlike parental PC9 cells, DTPs acquire cancer stem cell markers, such as CD133 ([@bib23]; Figure 2B) and CD24 ([@bib17]). Perhaps most importantly, TKI sensitivity was fully restored when PC9 DTPs were propagated in drug-free conditions (Figure 2E). These data indicate that acquired TKI resistance might not require permanent genetic alterations, an observation further supported by the fact that PC9 drug tolerance was not the result of genetic alterations resulting in enhanced drug efflux (Figure 1E). These results will be replicated in Protocols 2--5.

Deregulation of the epigenome is recognized as a common feature of many types of cancers. Multiple levels of epigenetic silencing have been defined in the alteration of gene expression, including DNA methylation and chromatin deacetylation ([@bib9]; [@bib24]). As shown in Figure 4A, PC9 DTPs exhibit reduced histone 3 acetylation compared to parental cells, and treatment of these cells with the histone deacetylase inhibitor (HDI) trichostatin A (TSA) resensitizes DTPs to apoptosis (Figure 4B). HDIs have been reported to induce a range of anticancer effects, such as tumor cell apoptosis, cell cycle arrest, differentiation, senescence, modulation of immune responses, and altered angiogenesis ([@bib2]). In Figure 5A,B, Sharma and colleagues tested the efficacy of 13 pharmacological anti-cancer agents, including 9 kinase inhibitors and 4 HDIs, in preventing the establishment of PC9 DTEPs. Inhibitors were used either as a single therapy or in combination with erlotinib, and colony outgrowth was assessed. Of the compounds examined, the combined treatment of HDIs (TSA, SAHA, scriptaid and MS275), together with erlotinib, prevented the emergence of DTEPs (Figure 5A,B). The synergistic interaction between TKIs and HDIs in reducing NSCLC viability has been described in several subsequent studies ([@bib3]; [@bib12]; [@bib18]). In addition to histone deacetylase inhibitors, the IGF-1R TKI AEW541 was also capable of inhibiting the emergence of DTEPs. Sharma and colleagues observed high basal expression of IGF binding protein 3 (IGFBP3), the high affinity binding partner of IGF-I and IGF-II, and phosphorylated IGF-1R in PC9 DTPs (Figure 7A). IGF-1R inhibition completely abolished IGF-1R activation (Figure 7C) and led to a significant reduction in the expression of KDM5A, a histone demethylase known to associate with histone deacetylases (Figure 7I), suggesting a direct link between the IGF-1R signaling pathway and KDM5A function. Work by Murakami and colleagues demonstrated a similar upregulation in IGF-1R activity in persistent TKI-selected NSCLC cells, although this phenotype was not attributed to chromatin modifications ([@bib17]). These results will be replicated in Protocols 4--9.

Materials and methods {#s2}
=====================

Protocol 1: Preliminary study of growth characterisitics of PC9 cells and PC9 "drug-tolerant persisters" (DTPs) {#s2-1}
---------------------------------------------------------------------------------------------------------------

This protocol describes the approach to determine growth characteristics of PC9 and PC9-derived DTPs (DTPs) prior to the initiation of the reproducibility of the experiments listed in the subsequent protocols. The experiments described will provide optimized parameters for subsequent protocols.

### Sampling {#s2-1-1}

Each procedure will be performed once to access growth characteristics.

### Materials and reagents {#s2-1-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 CellsCell lineSigma-Aldrich90071810Originally obtained from\
Dr. Kazuto Nishio\
(National Cancer\
Center Hospital, Tokyo)10 cm dishesLabwareCorning430167Original brand not specified.ErlotinibInhibitorCayman Chemical10483Replaces original\
obtained from\
MGH pharmacyDMSOChemicalSigma-AldrichD8418Not originally reported.RPMI 1640\
(4.5 g/l glucose)Cell cultureATCC30-2001Original brand\
not specified.Fetal\
bovine serum (FBS)Cell cultureHyCloneSH30910.03Original brand not specified.Penicillin-\
Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.TrypsinCell cultureLife Technologies25200-056Not originally reported.AccumaxCell cultureInnovative\
Cell TechnologiesAM-105Not originally reported.Cell titer GloCell viability assayPromegaG7571Not originally included.96 well platesLabwareCorning3997, 3610 or 3917Catalog \# used\
depends\
on step of protocol

### Procedure {#s2-1-3}

#### Note {#s7}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

-   Cells will be sent for mycoplasma testing and STR profiling.

1.  Culture method:Thaw vial of PC9 cells in a 37˚C water bath for 2--2.5 min. Transfer cells to a 15 ml conical tube containing 9 ml of pre-warmed growth medium.Pellet cells by centrifugation for 5 min at 100 x *g*. Aspirate the supernatant and resuspend the cells in 1 ml of pre-warmed growth medium.Determine the cell density and percent viability using an automated cell counter. Seed cells in T25, T75 or T175 cell culture flasks at a density of 20,000 cells/cm^2^.Incubate the cells in a 37˚C humidified incubator with 5% ambient CO~2~ for at least 2 passages after thaw prior to using them for further experiments. Subculture cells as necessary to obtain the required number of cells for the procedures.

2.  Determining the doubling time of PC9 cells:Seed PC9 cells at 2,000 cells/cm^2^ in 10 cm dishes in 10 ml of growth medium/dish. Prepare 12 dishes. Record the date and time of cell addition to the dishes. Incubate in a 37˚C humidified incubator with 5% ambient CO~2~.Every 24 hr after addition to the dishes, detach cells from 1 dish using 0.25% trypsin/EDTA and determine the cell density and percent viability using an automated cell counter.Generate a growth chart by plotting the number of live cells/flask verse the time in culture.

3.  Assessing DMSO solvent toxicity on PC9 cells:Seed PC9 cells into 96 well plates:Seed at 2500 cells/well in growth medium and incubate overnight to model the seeding density of cells during erlotinib IC~50~ determination (Protocol 3).Seed at 5800 cells/well in growth medium and incubate overnight to model the seeding density of cells during DTP generation (Protocol 2).Dilute 100% DMSO to 0.0005-2% in growth medium.Aspirate growth medium from the plate containing PC9 cells and add 60 µl of each DMSO dilution to the appropriate wells of the plate in triplicate. Add growth medium to the untreated control wells.Incubate the cells in the presence of DMSO dilutions for 3 days.Aspirate growth medium and add 100 µl/well of fresh growth medium to all wells containing cells and assay blank wells. Add 100 µl of CellTiter Glo to all wells containing growth medium. Measure luminescence using the Synergy 2 multi-mode plate reader from Bio-Tek.Subtract the assay blank value from all wells. Calculate the average RLU values of triplicate wells. Calculate the percent change in RLU values of the DMSO-treated wells from the untreated wells. Dilutions of DMSO that produce RLUs less than 95% of untreated will not be used for cell treatment in future experiments.

4.  Determining the percentage of erlotinib-treated PC9 cells that become DTPs and the tolerance of DTPs and drug-withdrawn DTPs to trypsin or other detachment methods:Plate PC9 cells at 10^6^ cells/dish (1.82 x 10^4^ cells/cm^2^) in a 10 cm tissue culture dish with grids in 10 ml/dish of complete growth medium. Prepare 16 x 10 cm dishes. Incubate cells for 24 hr in a 37°C/5% CO~2~ incubator to allow cells to attach.Prepare erlotinib stock solution at the appropriate concentration in DMSO. If the results of step 3 allow, prepare a 60 mM erlotinib stock solution by dissolving 23.6 mg of erlotinib in 1 ml of DMSO. Prepare 60 µl aliquots and store at -20°C.Prepare erlotinib working dilution by adding the appropriate volume of erlotinib stock solution to 500 ml of growth medium for the appropriate final percentage of DMSO and so erlotinib is at a final concentration of 2 µM.Aspirate the growth medium from dishes, and replace growth medium with 10 ml/dish of erlotinib working dilution.Treat cells with erlotinib for 9 days, adding fresh medium and drug every 72 hr.At the end of 9 days of treatment, remove growth medium from the dishes and replace with 10 ml/dish of fresh growth medium without erlotinib. The viable cells should remain attached to the plate and are considered DTPs. For 8 plates proceed directly to detachment methods (step g), while with the other 8 plates propagate PC9 DTPs for multiple doublings in growth medium without erlotinib and then proceed to detachment methods (step g).Use the following methods to detach cells from 2 dishes each:0.25% trypsin/EDTA at 37°C for ≤ 10 min.0.25% trypsin/EDTA at room temperature for ≤ 10 min.0.025% trypsin/EDTA at 2--8°C for ≤ 10 min.Accumax at room temperature for 5--30 min.When cells have detached from the dishes, neutralize detachment enzymes as required, pool duplicates and pellet cell samples by centrifugation for 5 min at 100 x *g*.Aspirate supernatants and resuspend cells in 35 µl of pre-warmed growth medium. Determine cell density and viability using an automated cell counter and staining with trypan blue. The method with the highest yield and viability will be utilized.The confluency of the cells during the course of generating DTPs will be evaluated and this procedure might be repeated with a higher seeding density in an effort to maximize the number of DTPs generated. The cells should always be sub-confluent throughout the treatment period.For drug-withdrawn PC9 DTPs, transfer 20 µl of each cell sample to one well of a 96-well plate containing 80 µl of growth medium. Label the wells with the detachment method and live cell by measuring staining with trypan blue. Incubate for 24 hr in a 37°C/5% CO~2~ incubator. After 24 hr, check for cell attachment. Select the detachment method that has the least effect on cell viability, as measured by staining with trypan blue immediately after detachment, and that allows for cell recovery and growth after seeding into a new plate.If the number of cells in each dish is so low that it seems likely there will be too few cells to count with an automated cell counter, wait until drug-withdrawn DTPs begin to proliferate to perform this experiment.

5.  Determining the doubling time of drug-withdrawn DTPs:Generate PC9 DTPs as described in step 4.Incubate DTPs in growth medium, without erlotinib, in a 37°C/5% CO~2~ incubator, changing growth medium every 3 days.Using the detachment method selected in step 4, dissociate cells from 2 dishes every 24--48 hr and determine the cell count and viability of each cell sample using an automated cell counter and staining with trypan blue.Dissociate cells from 2 plates every 24--48 hr until a complete growth curve is established.

6.  Assessing DMSO solvent toxicity on drug-withdrawn DTPs:Generate drug-withdrawn PC9 DTPs as described in step 4.After determining the best detachment method in step 4, use this detachment method to remove drug-withdrawn DTPs from dishes.Seed DTPs into the appropriate wells of a 96-well plate at 2,500 cells/well in growth medium. Incubate the plate overnight in a 37°C/5% CO~2~ incubator to allow cells to attach.Dilute 100% DMSO to 0.0005-2% in growth medium.Aspirate growth medium from the plate containing drug-withdrawn PC9 DTPs and add 60 µl of each DMSO dilution to the appropriate wells of the plate in triplicate. Add growth medium to the untreated control wells.Incubate the cells in the presence of DMSO dilutions for 3 days.Aspirate growth medium and add 100 µl/well of fresh growth medium to all wells containing cells and assay blank wells. Add 100 µl of CellTiter Glo to all wells containing growth medium. Measure luminescence using the Synergy 2 multi-mode plate reader from Bio-Tek.Calculate the average values of triplicate wells. Subtract the assay blank value from all wells. Calculate the percent change in viability of the DMSO-treated wells from the untreated wells. Dilutions of DMSO that produce RLUs less than 95% of untreated will not be used for cell treatment in future experiments.

### Deliverables {#s2-1-4}

-   Data to be collected:Step 2/Step 5: Raw data and growth chart of PC9 cells and drug-withdrawn DTPs.Step 3/Step 6: Raw data and percent cell survival of CellTiter Glo assay.Step 4: Raw counts and percent DTP generation.Step 4: Cell density and viability data from detachment methods.

### Confirmatory analysis plan {#s2-1-5}

-   n/a

### Known differences from the original study {#s2-1-6}

All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-1-7}

All of the raw data, will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 2: Generation of PC9 DTPs {#s2-2}
----------------------------------

This protocol describes the generation of DTPs from PC9 cells treated with erlotinib. The percent of cells surviving drug selection is calculated to replicate Figure 1C. The DTPs generated in the protocol will subsequently be used in protocols 3, 4, 5, 7, 8, and 9.

### Sampling {#s2-2-1}

Each procedure will be performed for the following protocols:

-   Protocol 3

-   Protocol 4

-   Protocol 5

-   Protocol 7

-   Protocol 8

-   Protocol 9

### Materials and reagents {#s2-2-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 CellsCell lineSigma-Aldrich90071810Originally obtained from\
Dr. Kazuto Nishio\
(National\
Cancer\
Center Hospital, Tokyo)10 cm dishesLabwareCorning430167Original brand\
not specified.ErlotinibInhibitorCayman Chemical10483Replaces original\
obtained\
from MGH pharmacyDMSOChemicalSigma-AldrichD8418Not originally reported.RPMI 1640\
(4.5 g/l glucose)Cell cultureATCC30-2001Original brand\
not specified.Fetal bovine serum\
(FBS)Cell cultureHyCloneSH30910.03Original brand\
not specified.Penicillin-\
Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.

### Procedure {#s2-2-3}

#### Note {#s16}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

-   Cells will be sent for mycoplasma testing and STR profiling.

1.  Plate PC9 cells at 10^6^ in 10 cm tissue culture dishes in media.Allow cells to become adherent before beginning drug treatment.Number of plates is dependent on percentage of erlotinib-treated PC9 cells that become DTPs (protocol 1, step 4), and required number of DTPs in the assay used.

2.  Treat cells with 2 µM erlotinib (dissolved in DMSO) for 9 days, adding fresh media and drug every 72 hr.Determine cell count with an automated cell counter before starting drug treatment to serve as a baseline for percent survival (based on time from plating and doubling time of PC9 cells (protocol 1, step 2).Stock concentration used will be determined from assessing DMSO solvent toxicity on PC9 cells (protocol 1, step 3) to determine final DMSO concentration.

3.  At the end of 9 days of treatment, the viable cells should remain attached to the plate, and these are considered DTPs. At the appropriate point indicated in each protocol, count the number of cells with an automated cell counter surviving after treatment to calculate the percentage of cells surviving from the original population.Count the number of cells surviving after treatment in each dish and calculate the percentage of cells surviving from the original population. Calculate the average number of DTPs/dish as well as the standard deviation.

### Deliverables {#s2-2-4}

-   Data to be collected:Count of number of cells surviving 9 days of drug treatment.Quantification of the percent surviving cells from original population. (Figure 1C)

-   Sample delivered for further analysis:Erlotinib-resistant PC9-derived DTPs for protocols 3, 4, 5, 7, 8, and 9.

### Confirmatory analysis plan {#s2-2-5}

-   Meta-analysis of effect sizes:Compare the replication data (mean percent PC9-derived DTPs and 95% confidence interval) to the original data (mean percent PC9-derived DTPs and 95% confidence interval) and use a random effects meta-analytic approach to combine the original and replication effects, which will be presented as a forest plot.

### Known differences from the original study {#s2-2-6}

The replication attempt will be restricted to only the PC9 cell line since this is the line utilized in the other experiments of this replication attempt. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-2-7}

All of the raw data, will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 3: Survival assay to determine the reversibility of DTP drug tolerance {#s2-3}
-------------------------------------------------------------------------------

This protocol assesses the sensitivity of PC9-derived DTPs to erlotinib following prolonged drug withdrawal. Erlotinib-resistant DTPs were generated as described in protocol 2, and then were cultured in the absence of drug for nine doublings. They were then exposed to a range of erlotinib concentrations (\~0--2 µM) for 72 hr and survival was assessed. Drug-naïve PC9 cells were used as a control. This protocol serves to replicate data described in Figure 2E.

### Sampling {#s2-3-1}

This experiment will be repeated 4 times.

-   See Power Calculations section for details.

Experiment has 2 cohorts

-   Cohort 1: Drug-naïve PC9 cells

-   Cohort 2: Erlotinib-resistant PC9 DTPs cultured in drug-free medium for nine doublings

Each cohort has 6 conditions to be performed with four technical repeats per experiment:

-   DMSO (vehicle)

-   0.0002 µM erlotinib

-   0.002 µM erlotinib

-   0.02 µM erlotinib

-   0.2 µM erlotinib

-   2 µM erlotinib

### Materials and reagents {#s2-3-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 CellsHuman cell lineSigma-Aldrich90071810Originally obtained from\
Dr. Kazuto Nishio\
(National Cancer\
Center Hospital, Tokyo)PC9 DTP cellsHuman cell linen/an/aGenerated according\
to protocol 1ErlotinibInhibitorCayman Chemical10483Replaces original\
obtained from\
MGH pharmacyDMSOChemicalSigma-AldrichD8418Not originally reported.RPMI 1640\
(4.5 g/l glucose)Cell cultureATCC30-2001Original brand\
not specifiedFetal bovine\
serum (FBS)Cell cultureHyCloneSH30910.03Original brand\
not specifiedPenicillin-Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.Phosphate buffered\
saline (PBS)BufferLife Technologies14190Original brand\
not specifiedFormaldehydeChemicalFisher ScientificF79-1Original brand\
not specifiedSyto60Nucleic acid stainMolecular ProbesS11342Original catalog number\
not specifiedOdyssey Infrared\
ImagerInstrumentLi-Cor BiosciencesCLxImage StudioSoftwareLi-Cor Biosciences96-well platesLabwareCorning3603Replaces 12-well dishes\
originally used.

### Procedure {#s2-3-3}

#### Note {#s25}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

-   Cells will be sent for mycoplasma testing and STR profiling.

1.  Generate PC9-derived DTPs with 2 µM erlotinib in 10 cm tissue culture dishes, as described in protocol 2.

2.  Replace with drug-free medium and propagate PC9 DTPs for 9 doublings.Doubling time of drug-withdrawn DTPs (protocol 1, step 5) will be used to determine length of time of this step.

3.  Plate drug naïve PC9 or drug-withdrawn PC9 DTP cells at 2,500 cells/well in 96-well plates in quadruplicate for each concentration (0--10 µM) of drug to be used.The detachment method identified in protocol 1, step 4 will be used.

4.  24 hr after plating, replace medium with medium containing the indicated concentrations of erlotinib or DMSO.Stock concentration used will be determined from assessing DMSO solvent toxicity on PC9 cells (protocol 1, step 3) and drug-withdrawn DTPs (protocol 1, step 6) to determine final DMSO concentration.

5.  72 hr after drug treatment, remove medium and wash cells with phosphate buffered saline (PBS).

6.  Fix cells for 15 min with 4% formaldehyde in PBS at room temperature.

7.  Wash cells with PBS, 3 x 10 min.

8.  Stain cells with 1 nM Syto60 in PBS for 15 min at room temperature following manufacturer's protocol.

9.  Remove dye and wash cells with PBS.

10. Quantify fluorescence at 700 nm with an Odyssey Infared Imager following manufacturer's instructions.

11. Calculate the absolute IC~50~ value for each cohort.

12. Repeat independently three additional times.

### Deliverables {#s2-3-4}

-   Data to be collected:Fluorescence readings at 700 nm for each sample.Quantification of percent survival relative to vehicle treated samples.Graph of percent survival for each cell line relative to untreated cells plotted against each concentration of erlotinib used. (Compare to Figure 2E)Absolute IC~50~ values for each sample.

### Confirmatory analysis plan {#s2-3-5}

-   Statistical Analysis of the Replication Data:Unpaired two-tailed *t*-test of the percent survival relative to vehicle for drug-naïve PC9 cells compared to erlotinib-resistant PC9 DTPs cultured in drug-free medium for nine doublings.

-   Meta-analysis of original and replication attempt effect sizes:Compute the effect sizes of each comparison, compare them against the effect size in the original paper and use a random effects meta-analytic approach to combine the original and replication effects, which will be presented as a forest plot.

### Known differences from the original study {#s2-3-6}

The original study used 12-well dishes to assess survival. This replication attempt will use 96 well dishes using the same starting cell density as originally used to minimize the number of DTPs needed. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-3-7}

All of the raw data will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 4: Western blot for histone H3K14 acetylation and CD133 expression in PC9 cells and PC9-derived DTPs {#s2-4}
-------------------------------------------------------------------------------------------------------------

This protocol seeks to characterize phenotypic differences between native PC9 cells and PC9-derived DTPs. Immunoblotting will be used to compare levels of acetylated histone H3K4, as well as the expression of the cancer stem cell marker CD133, in both PC9 cells and PC9-derived DTPs. Additionally, this protocol will include measuring phosphorylated EGFR and total EGFR in both PC9 cells and PC9-derived DTPs as a measure of erlotinib efficacy. This protocol is a replication of Figure 2B, Figure 4A (upper panel) and Figure 1E (upper right panel).

### Sampling {#s2-4-1}

This experiment will be repeated a total of 4 times.

The original data is qualitative, thus to determine an appropriate number of replicates to initially perform, sample sizes based on a range of potential variance was determined.

-   See Power Calculations section for details.

Experiment has 2 cohorts:

-   Cohort 1: Drug-naïve PC9 cells

-   Cohort 2: Erlotinib-resistant PC9 DTPs

Western blotting is performed for the following proteins:

-   Acetylated H3K14

-   CD133

-   pEGFR (Y1068)

-   H3 (total histone protein control) \[additional\]

-   EGFR (total EGFR protein control)

-   GAPDH (control)

### Materials and reagents {#s2-4-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 CellsHuman cell lineSigma-Aldrich90071810Originally obtained from\
Dr. Kazuto Nishio (National\
Cancer Center Hospital,\
Tokyo)PC9 DTP cellsHuman cell linen/an/aGenerated according\
to protocol 210 cm dishesLabwareCorning430167Original brand not specified.RPMI 1640 (4.5 g/l glucose)Cell cultureATCC30-2001Original brand\
not specifiedFetal bovine serum (FBS)Cell cultureHyCloneSH30910.03Original brand\
not specifiedPenicillin-Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.RIPA bufferBufferSigma-AldrichR0278From replicating\
lab protocolComplete mini protease\
inhibitor cocktail tabletsInhibitorRoche Diagnostics11 836 153 001From replicating\
lab protocolHalt phosphatase\
inhibitor cocktailInhibitorThermo Scientific1862495From replicating\
lab protocolPhenylmethanesulfonyl\
fluoride solutionInhibitorSigma-Aldrich93482Pierce BCA Protein\
Assay KitProtein AssayThermo Fisher23225From replicating\
lab protocolNuPAGE LDS sample\
buffer (4X)Western blot\
reagentLife TechnologiesNP0007Replaces Laemmli\
sample bufferMolecular weight markersWestern blot\
reagentLi-Cor928-40000Not originally reported.NuPage Sample Reducing\
Agent (10X)Western blot\
reagentLife TechnologiesNP0004From replicating\
lab protocolNuPAGE 4-12%\
Bis-Tris gels\
(10 well/15 well)Western blot\
reagentLife TechnologiesNP0335BOX/\
NP0336BOXFrom replicating\
lab protocolNuPAGE MES SDS\
Running Buffer (20X)Western blot\
reagentLife TechnologiesNP0002From replicating\
lab protocolNuPAGE MOPS\
SDS Running\
Buffer (20X)Western blot\
reagentLife TechnologiesNP0001From replicating\
lab protocoliBlot gel transfer\
stacks\
nitrocelluloseWestern blot\
reagentLife TechnologiesIB301002From replicating lab protocolRabbit anti-H3K14Ac\
antibodyAntibodiesActive Motif39698Original catalog number\
not specified. Note that\
each new batch is\
associated with a new\
catalog number.Rabbit anti-GAPDH\
antibodyAntibodiesLife TechnologiesPA1-988Original was from Biosource\
International (acquired by Life\
Technologies)\
1:500-1:5000\
suggested dilutionMouse anti-GAPDH\
antibody (clone GA1R)AntibodiesLife TechnologiesMA5-15738Original was from Biosource\
International (acquired by\
Life Technologies)\
1:1000-\
1:10,000 suggested dilutionMouse anti-H3\
antibody (clone 1B1-B2)AntibodiesActive Motif61476Original catalog number not\
specified. Note that each new batch\
is associated with a new\
catalog number.Mouse anti-CD133\
antibody\
(clone 17A6.1)AntibodiesEMD MilliporeMAB4399Replaces Cell Signaling\
Technology brand (discontinued)Rabbit anti-pEGFR (Y1068)\
antibody (clone D7A5)AntibodiesCell Signaling Technology3777Original catalog number not specified.Mouse anti-EGFR\
antibody\
(clone 1F4)AntibodiesCell Signaling Technology2239Replaces Santa Cruz brand.Donkey anti-mouse\
IRDye 680RDAntibodiesLi-Cor926-68072Replaces HRP\
conjugated\
antibodiesDonkey anti-rabbit\
IRDye 800CWAntibodiesLi-Cor926-32213Odyssey Infrared\
ImagerInstrumentLi-Cor BiosciencesCLxImage StudioSoftwareLi-Cor Biosciences

### Procedure {#s2-4-3}

#### Note {#s34}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

-   Cells will be sent for mycoplasma testing and STR profiling.

1.  Generate PC9-derived DTPs with 2 µM erlotinib in 10 cm tissue culture dishes, as described in protocol 2.

2.  Plate drug naïve PC9 cells in 10 cm tissue culture dishes 2 days prior to harvest at sparse density.Seed cells at a density that will allow sufficient cells for analysis while remaining sub-confluent.

3.  Dissociate cells from plates and count. Harvest drug naïve PC9 and PC9-derived DTPs in complete lysis buffer following replicating labs standard procedure.The detachment method identified in protocol 1, step 4 will be used.Complete lysis buffer: RIPA lysis buffer supplemented with 1X phosphatase inhibitor, protease inhibitor cocktail, 1 mM PMSF.

4.  Normalize gel loading to total cell number, add 4X LDS sample buffer supplemented with reducing agent, and denature at 70˚C for 10 min.Determine protein concentration by BCA assay following manufacturer's instructions for lysates from drug-naïve PC9 cells to determine the total protein concentrations relative to total cell number. Since erlotinib-resistant PC9 DTPs are anticipated to be less abundant, the PC9 BCA results will be used to approximate the concentration of DTPs to ensure enough protein is loaded.

5.  Separate equivalent number of cells (\~10--60 µg of protein) per lane with protein ladder and transfer to a membrane using the replicating labs standard procedures.

6.  After transfer, block non-specific binding and immunoblot membrane with the following combinations of primary antibodies at the dilution/concentration recommended by the supplier.Rabbit anti-H3K14Ac (17 kDa) at 0.5-2 µg/ml and mouse anti-H3 (17 kDa) at 0.25 µg/mlRabbit anti-H3K14Ac (17 kDa) at 0.5-2 µg/ml and mouse anti-GAPDH (37 kDa) at 1:1000-1:10,000Mouse anti-CD133 (97 kDa) at 0.2 µg/ml and rabbit anti-GAPDH (37 kDa) at 1:500-1:5000Rabbit anti-pEGFR (Y1068) (175 kDa) at 1:1000 and mouse anti-EGFR (175 kDa) at 1:1000 dilutionProtocol 4 Western Blot Antibody MultiplexingProtein of interestLoading controlCombinationDescriptionWorking Conc.DescriptionWorking Conc.1Rabbit anti-H3K14Ac\
    (17 kDa)0.5--2 µg/mlMouse anti-H3\
    (17 kDa)0.25 µg/ml2Rabbit anti-H3K14Ac\
    (17 kDa)0.5--2 µg/mlMouse anti-GAPDH\
    (37 kDa)1:500--1:50003Mouse anti-CD133\
    (97 kDa)0.2 µg/mlRabbit anti-GAPDH\
    (37 kDa)1:500--1:50004Rabbit anti-pEGFR (Y1068)\
    (175 kDa)1:1000Mouse anti-EGFR\
    (175 kDa)1:1000

7.  Wash and apply appropriate secondary antibodies for 1 hr at RT with constant agitation and detect signal using Odyssey imaging system.

8.  Analyze bands with Image Studio software and normalize to loading controls.H3K14Ac normalized to H3 (total) \[additional\]H3K14Ac normalized to GAPDHCD133 normalized to GAPDHpEGFR (Y1068) normalized to EGFR (total)

9.  Repeat independently three additional times.

### Deliverables {#s2-4-4}

-   Data to be collected:Full scans for each Western blot with ladder. (Compare to Figure 4A (upper panel), Figure 1E (upper right panel), and Figure 2B)Raw data of band analysis and normalized bands for each sample.

### Confirmatory analysis plan {#s2-4-5}

-   Statistical Analysis of the Replication Data:The following three tests will be performed using the Bonferroni correction because the Western blots are all from the same samples:Unpaired two-tailed *t*-test of H3K14Ac levels normalized to GAPDH from drug-naïve PC9 cells compared to erlotinib-resistant PC9 DTPs.Unpaired two-tailed *t*-test of normalized H3K14Ac levels from drug-naïve PC9 cells compared to erlotinib-resistant PC9 DTPs.Unpaired two-tailed *t*-test of normalized pEGFR (Y1068) levels from drug-naïve PC9 cells compared to erlotinib-resistant PC9 DTP

-   Meta-analysis of original and replication attempt effect sizesThe replication data (mean and 95% confidence interval) will be plotted with the original reported data value, where possible, plotted as a single point on the same plot for comparison.

-   Additional exploratory analysis:H3K14Ac levels will also be normalized to H3 (total) and the same analysis described above will be performed, which serves as an independent normalization control not included in the original report.

### Known differences from the original study {#s2-4-6}

An additional control, total H3, was added to this replication attempt that was not originally reported in Figure 4A (top panel) to normalize the H3K14 acetylation levels. The original loading control of GAPDH will also be utilized to allow for a direct comparison. This replication attempt will prepare cells in RIPA lysis buffer, while it is unclear if the original study used a lysis buffer, lysed cells directly in Laemmli sample buffer, or used acid extraction for histones. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-4-7}

The samples will be normalized based on total cell number, similar to the original report, but protein concentration will also be determined to ensure enough lysate is loaded to ensure detection of the proteins of interest. All of the raw data will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 5: Flow cytometry to analyze sensitivity of PC9 cells to HDAC inhibition {#s2-5}
---------------------------------------------------------------------------------

This protocol tests the sensitivity of PC9 cells or PC9-derived DTPs to the HDAC inhibitor Trichostatin A (TSA). Flow cytometry is utilized following BrdU staining to analyze the cell cycle distribution of cells treated with TSA. In particular, sub-G1 apoptotic cells are quantified. It is a replication of the experiment presented in Figure 4B (upper panel). The additional cell-cycle data collected in this protocol will also serve as a replication of Figure 1B (lower panel), as a means to characterize phenotypic differences between native PC9 cells and PC9-derived DTPs.

### Sampling {#s2-5-1}

This experiment will be repeated a total of 3 times for a minimum power of 80%.

-   See Power Calculations section for details.

Experiment has 2 cohorts

-   Cohort 1: Drug-naïve PC9 cells

-   Cohort 2: Erlotinib-resistant PC9 DTPs

Each cohort will be treated with the following

-   DMSO (Vehicle control) \[additional\]

-   untreated

-   50 nM TSA

-   100 nM TSA

Flow cytometry will be performed with the following antibodies or controls

-   Anti-BrdU

-   Unstained cells (negative control)

-   No anti-BrdU (secondary only control)

### Materials and reagents {#s2-5-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 CellsHuman cell lineSigma-Aldrich90071810Originally obtained from\
Dr. Kazuto Nishio (National\
Cancer Center Hospital, Tokyo)PC9 DTP cellsHuman cell linen/an/aGenerated according\
to protocol 210 cm dishesLabwareCorning430167Original brand not specified.RPMI 1640 (4.5 g/l glucose)Cell cultureATCC30-2001Original brand not specified.Fetal bovine serum (FBS)Cell cultureHyCloneSH30910.03Original brand not specified.Penicillin-Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.Trichostatin A (TSA)InhibitorEnzo Life Sciences\
(Biomol)BML-GR309-0001Original catalog number\
not specifiedDMSOChemicalSigma-AldrichD8418Not originally reportedCell Labeling Reagent (BrdU)GE HealthcareRPN201Original was from Amersham\
Pharmacia (acquired by\
GE Healthcare)Anti-BrdU antibody (clone B44)AntibodiesBecton-Dickinson347580Original catalog number\
not specified.FITC-conjugated goat anti-mouse\
secondary antibodyAntibodiesJackson Immunoreserach115-095-146Replaces Vector laboratories\
brand2 M HClChemicalSigma-Aldrich71826-1LOriginal brand not specified.0.5% Triton X-100ChemicalFisher ScientificBP151-100Original brand not specified.0.1 M NaB4O7·10H2O (pH 8.5)ChemicalSigma-AldrichB9876Original brand not specified.5ug/ml propidium iodideChemicalBD Biosciences556463Replaces Sigma-Aldrich brandRNAse AEnzymeSigma-AldrichR6513Original catalog number\
not specified.EthanolChemicalSigma-AldrichE7023Original brand\
not specified.Flow cytometerInstrumentBecton DickinsonFACScanCell QuestSoftwareBecton Dickinson

### Procedure {#s2-5-3}

#### Note {#s43}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

-   Cells will be sent for mycoplasma testing and STR profiling.

1.  Generate PC9-derived DTPs with 2 µM erlotinib in 10 cm tissue culture dishes, as described in protocol 2.

2.  Plate drug naïve PC9 cells in 10 cm tissue culture dishes 2 days prior to harvest at sparse density.Seed cells at a density that will allow sufficient cells for analysis while remaining sub-confluent.

3.  Treat cells with DMSO (vehicle), 50 nM TSA, or 100 nM TSA, or leave untreated, for 20 hr.Stock concentration used will be determined from assessing DMSO solvent toxicity on PC9 cells (protocol 1, step 3) and drug-withdrawn DTPs (protocol 1, step 6) to determine final DMSO concentration.

4.  Dissociate cells from plates and count.The detachment method identified in protocol 1, step 4 will be used.Include adherent and floating cells.

5.  Incubate cells with Cell Labeling Reagent at 37˚C for 1 hr following manufacturer's instructions.Include unstained cells (negative control)No anti-BrdU control (secondary only control)

6.  Fix and stain cells with anti-BrdU following manufacturer's instructions with the following modifications:Wash all cells (adherent and floating) with PBS.Fix cells with 80% ethanol.Denature DNA for 30 min with 2 M HCl/0.5% Triton X-100.Neutralize DNA with 0.1 M NaB~4~O~7~·10H~2~O (pH 8.5).Incubate cells with an anti-BrdU antibody at 20 µl per 10^6^ cells according to manufacturer's instructions.Incubate cells with a FITC-conjugated goat anti-mouse secondary antibody diluted 1:50.

7.  Treat cells with RNase A following manufacturer's instructions.

8.  Stain cells with 5ug/ml propidium iodide following manufacturer's instructions.

9.  Analyze cells using two-dimensional FACS analysis and CELLQUEST software.Determine percentage of cells in the various phases of the cell cycle (G1, S, and G2M) including the sub-G1 population.

10. Repeat independently two additional times.

### Deliverables {#s2-5-4}

-   Data to be collected:All flow populations including each gating step plus histogram plots for final populationAnalysis of cell cycle distribution. (Compare to Figure 1B)Bar graph depicting the percent sub-G1 population for each cohort. (Compare to Figure 4B)

### Confirmatory analysis plan {#s2-5-5}

-   Statistical Analysis of the Replication Data:Cochran-Mantel-Haenszel test (3x2x3 contingency table) of the percent of cells in the different cell cycle phases (G1, S, and G2M) of drug-naïve PC9 cells compared to erlotinib-resistant PC9 DTPs cells left untreated, while controlling for the number of times the experiment is performed.Two-way ANOVA of percent of sub-G1 cells from drug-naïve PC9 and erlotinib-resistant PC9 DTPs cells left untreated or treated with 50 nM TSA, or 100 nM TSA with the following planned comparisons using the Bonferroni correction:Percent of sub-G1 cells from drug-naïve PC9 cells untreated compared to 50 nM TSA.Percent of sub-G1 cells from drug-naïve PC9 cells untreated compared to 100 nM TSA.Percent of sub-G1 cells from erlotinib-resistant PC9 DTPs untreated compared to 50 nM TSA.Percent of sub-G1 cells from erlotinib-resistant PC9 DTPs untreated compared to 100 nM TSA.

-   Meta-analysis of original and replication attempt effect sizes:Compute the effect sizes of each comparison, compare them against the effect size in the original paper and use a random effects meta-analytic approach to combine the original and replication effects, which will be presented as a forest plot.

### Known differences from the original study {#s2-5-6}

The replication attempt will be restricted to drug-naïve PC9 cells and PC9 DTPs since these are utilized in the other experiments of this replication attempt. The original analysis of the percent of cells in the different cell cycle phases (G1, S, and G2M) reported in Figure 1B used untreated cells, while this replication will also include vehicle (DMSO) treated cells. This is an additional exploratory measure to understand if DMSO treatment has an impact on the viability and cell cycle profile of the cells. The original paper reported the anti-BrdU antibody was diluted at 1:500, however since the antibody used in this replication attempt might not be the same, the manufacturer's instructions will be followed. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-5-7}

All of the raw data will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 6: Preventing the establishment of drug-tolerant colonies {#s2-6}
------------------------------------------------------------------

This protocol tests the ability of the HDAC inhibitor TSA and the IGF-1R kinase inhibitor AEW541 to prevent the formation of drug tolerant populations of PC9 cells. As a control, native PC9 cells are also treated with the inhibitors in the absence of erlotinib. It is a replication of Figure 5A and Figure 5B.

### Sampling {#s2-6-1}

This experiment will be repeated a total of 3 times for a minimum power of 99%.

-   See Power Calculations section for details.

Experiment has 6 conditions (all conditions use drug-naïve PC9 cells):

-   Untreated (cultured for 6 days)

-   Treated with 20 nM TSA (cultured for 6 days)

-   Treated with 0.5 µM AEW541 (cultured for 6 days)

-   Treated with 2 µM erlotinib (cultured for 33 days)

-   Treated with 2 µM erlotinib + 20 nM TSA (cultured for 33 days)

-   Treated with 2 µM erlotinib + 0.5 µM AEW541 (cultured for 33 days)

### Materials and reagents {#s2-6-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 CellsHuman cell lineSigma-Aldrich90071810Originally obtained from\
Dr. Kazuto Nishio (National\
Cancer Center Hospital, Tokyo)10 cm dishesLabwareCorning430167Original brand not specified.ErlotinibInhibitorCayman Chemical10483Replaces original obtained from\
MGH pharmacyDMSOChemicalSigma-AldrichD8418Not originally reported.RPMI 1640\
(4.5 g/l glucose)Cell cultureATCC30-2001Original brand not specified.Fetal bovine serum (FBS)Cell cultureHyCloneSH30910.03Original brand not specified.Penicillin-Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.Trichostatin A (TSA)InhibitorEnzo Life Sciences (Biomol)BML-GR309-0001Original catalog number not specifiedAEW541InhibitorCayman Chemical13641Replaces original obtained\
from Novartis PharmaceuticalsGiemsa stainChemicalRicca Chemical Company3250-4Original brand not specifiedMethanolChemicalSpecific brand information\
will be left up\
to the discretion\
of the replicating lab and recorded laterReagent needed from\
Giemsa staining protocolPhosphate\
buffered saline (PBS)BufferLife Technologies14190Original brand not specified

### Procedure {#s2-6-3}

#### Note {#s52}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

-   Cells will be sent for mycoplasma testing and STR profiling.

1.  Plate PC9 cells at 1 x 10^5^ in 10 cm tissue culture dishes in medium.Allow cells to become adherent before beginning drug treatment.

2.  24 hr after plating, treat cells with the pharmacological agents for the following times:Stock concentration used will be determined from assessing DMSO solvent toxicity on PC9 cells (protocol 1, step 3) to determine final DMSO concentration.Untreated - 6 daysDMSO (vehicle) treated - 6 days20 nM TSA - 6 days0.5 µM AEW541 - 6 days2 µM erlotinib - 33 days2 µM erlotinib + 20 nM TSA - 33 days2 µM erlotinib + 0.5 µM AEW541 - 33 days

3.  Replace with fresh media containing relevant drugs every 72 hr.

4.  After the appropriate length of drug treatment, remove media and fix cells with ice-cold methanol for 5 min at room temperature. Stain with Giemsa following manufacturer's instructions.

5.  Blindly analyze culture dishes by light microscopy (40X magnification) and manually count the number of individual colonies present.

6.  Repeat independently two additional times.

### Deliverables {#s2-6-4}

-   Data to be collected:Images of plates after staining. (Compare to Figure 5A)Bar graph of number of resistant colonies formed after each treatment. (Compare to Figure 5B)

### Confirmatory analysis plan {#s2-6-5}

-   Statistical Analysis of the Replication Data:Wilcoxon-Mann Whitney test of colony numbers of drug-naïve PC9 cells treated with erlotinib, erlotinib + TSA, and erlotinib + AEW541 with the following comparisons using the Bonferroni correction:Number of colonies from drug-naïve PC9 cells treated with erlotinib compared to erlotinib + TSA.Number of colonies from drug-naïve PC9 cells treated with erlotinib compared to erlotinib + AEW541.

-   Meta-analysis of original and replication attempt effect sizes:Compute the effect sizes of each comparison, compare them against the effect size in the original paper and use a random effects meta-analytic approach to combine the original and replication effects, which will be presented as a forest plot.

### Known differences from the original study {#s2-6-6}

The replication attempt will be restricted to TSA and AEW541 inhibitors and not include the other pharmacological agents originally reported since only these inhibitors are utilized in the other experiments of this replication attempt. The original study used formaldehyde to fix the cells, while this replication attempt will use methanol as recommended by the manufacturer. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-6-7}

All of the raw data, will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 7: Western blot for phosphorylation of IGF-1R and expression of IGFBP3 in PC9-derived DTPs {#s2-7}
---------------------------------------------------------------------------------------------------

This protocol utilizes Western blotting to compare the levels of phosphorylated IGF-1R and the expression of IGFBP3 in PC9 cells and PC9-derived DTPs. Non-phosphorylated IGF-1R is included as a loading control. It is a replication of Figure 7A.

### Sampling {#s2-7-1}

This experiment will be repeated a total of 3 times.

The original data is qualitative, thus to determine an appropriate number of replicates to initially perform, sample sizes based on a range of potential variance was determined.

-   See Power Calculations section for details.

Experiment has 2 cohorts:

-   Cohort 1: Drug-naïve PC9 cells

-   Cohort 2: Erlotinib-resistant PC9 DTPs

Western blotting is performed for the following proteins:

-   Phosphorylated IGF-1R (Y1165,1166)

-   IGF-1R

-   IGFBP3

### Materials and reagents {#s2-7-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 CellsHuman cell lineSigma-Aldrich90071810Originally obtained from\
Dr. Kazuto\
Nishio (National Cancer\
Center Hospital, Tokyo)PC9 DTP cellsHuman cell linen/an/aGenerated according to\
protocol 210 cm dishesCell cultureCorning430167Original brand not specified.RPMI 1640 (4.5 g/l glucose)Cell cultureATCC30-2001Original brand not specified.Fetal bovine serum (FBS)Cell cultureHyCloneSH30910.03Original brand not specified.Penicillin-Streptomycin (5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.Phosphate buffered saline (PBS)BufferLife Technologies14190Original brand not specified.RIPA bufferBufferSigma-AldrichR0278From replicating lab protocolComplete mini protease\
inhibitor cocktail tabletsInhibitorRoche Diagnostics11 836 153 001From replicating lab protocolHalt phosphatase inhibitor\
cocktailInhibitorThermo Scientific1862495From replicating lab protocolPhenylmethanesulfonyl fluoride\
solutionInhibitorSigma-Aldrich93482NuPAGE LDS sample\
buffer (4X)Western blot reagentLife TechnologiesNP0007Replaces Laemmli\
sample bufferNuPage Sample Reducing\
Agent (10X)Western blot reagentLife TechnologiesNP0004From replicating lab protocolMolecular weight markersWestern blot reagentLi-Cor928-40000Not originally reported.NuPAGE 4-12% Bis-Tris gels\
(10 well/15 well)Western blot reagentLife TechnologiesNP0335BOX/\
NP0336BOXFrom replicating lab protocolNuPAGE MOPS SDS Running\
Buffer (20X)Western blot reagentLife TechnologiesNP0001From replicating lab protocoliBlot gel transfer\
stacks nitrocelluloseWestern blot reagentLife TechnologiesIB301002From replicating lab protocolRabbit anti-human pIGF-1R\
(Y1165/1166) antibodyAntibodiesAbcamab192214Original brand not specified.Mouse anti-IGF-1R antibody\
(clone JBW902)AntibodiesEMD Millipore05-656Replaces GenScript\
(discontinued)Rabbit anti-IGFBP3 antibodyAntibodiesCell Signaling Technology13216Replaces GenScript\
(discontinued)Donkey anti-mouse\
IRDye 680RDAntibodiesLi-Cor926-68072Replaced HRP conjugated\
antibodiesDonkey anti-rabbit\
IRDye 800CWAntibodiesLi-Cor926-32213Odyssey Infrared ImagerInstrumentLi-Cor BiosciencesCLxImage StudioSoftwareLi-Cor Biosciences

### Procedure {#s2-7-3}

#### Note {#s61}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

-   Cells will be sent for mycoplasma testing and STR profiling.

1.  Generate PC9-derived DTPs with 2 µM erlotinib in 10 cm tissue culture dishes, as described in protocol 2.

2.  Plate drug naïve PC9 cells in 10 cm tissue culture dishes 2 days prior to harvest at sparse density.Seed cells at a density that will allow sufficient cells for analysis while remaining sub-confluent.

3.  Dissociate cells from plates and count. Harvest drug naïve PC9 and PC9-derived DTPs in complete lysis buffer following replicating labs standard procedure.The detachment method identified in protocol 1, step 4 will be used.Complete lysis buffer: RIPA lysis buffer supplemented with 1X phosphatase inhibitor, protease inhibitor cocktail, 1 mM PMSF.

4.  Normalize gel loading to total cell number, add 4X LDS sample buffer supplemented with reducing agent, and denature at 70˚C for 10 min.Determine protein concentration by BCA assay following manufacturer's instructions for lysates from drug-naïve PC9 cells to determine the total protein concentrations relative to total cell number. Since erlotinib-resistant PC9 DTPs are anticipated to be less abundant, the PC9 BCA results will be used to approximate the concentration of DTPs to ensure enough protein is loaded.

5.  Separate equivalent number of cells (\~10--60 µg of protein) per lane with protein ladder and transfer to a membrane using the replicating labs standard procedures.

6.  After transfer, block non-specific binding and immunoblot membrane with the following combinations of primary antibodies at the dilution/concentration recommended by the supplier.Rabbit anti-phospho-IGF-1R (Y1165/1166) (95 kDa) at a 1:500-1:2000 and mouse anti-IGF-1R (95 kDa) at 0.1--2 µg/ml.Rabbit anti-IGFBP3 (40 kDa) at a 1:1000 dilution and mouse anti-IGF-1R (95 kDa) at 0.1--2 µg/ml.Protocol 7 Western Blot Antibody MultiplexingProtein of interestLoading ControlCombinationDescriptionWorking Conc.DescriptionWorking Conc.1Rabbit anti-phospho-IGF-1R\
    (Y1165/1166) (95 kDa)1:500-1:2000Mouse anti-IGF-1R\
    (95 kDa)0.1--2 µg/ml2Rabbit anti-IGFBP3 (40 kDa)1:1000Mouse anti-IGF-1R\
    (95 kDa)0.1--2 µg/ml

7.  Wash and apply appropriate secondary antibodies for 1 hr at RT with constant agitation and detect signal using Odyssey imaging system.

8.  Analyze bands with Image Studio software and normalize to loading controls.pIGF-1R (Y1165/1166) normalized to IGF-1R (total)IGFBP3 normalized to IGF-1R (total)

9.  Repeat independently two additional times.

### Deliverables {#s2-7-4}

-   Data to be collected:Full scans of each Western blot with ladder. (Compare to Figure 7A)Raw data of band analysis and normalized bands for each sample.

### Confirmatory analysis plan {#s2-7-5}

-   Statistical Analysis of the Replication Data:One-way MANOVA of normalized pIGF-1R and IGFBP3 levels of drug-naïve PC9 and erlotinib-resistant PC9 DTPs cells with the following planned comparisons using the Bonferroni correction:Normalized pIGF-1R (Y1165/1166) levels from drug-naïve PC9 cells compared to erlotinib-resistant PC9 DTPs.Normalized IGFBP3 levels from drug-naïve PC9 cells compared to erlotinib-resistant PC9 DTPs.

-   Meta-analysis of original and replication attempt effect sizes:The replication data (mean and 95% confidence interval) will be plotted with the original reported data value plotted as a single point on the same plot for comparison.

### Known differences from the original study {#s2-7-6}

This replication attempt will prepare cells in RIPA lysis buffer while it is unclear if the original study used a lysis buffer or lysed cells directly in Laemmli sample buffer. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-7-7}

The samples will be normalized based on total cell number, similar to the original report, but protein concentration will also be determined to ensure enough lysate is loaded to ensure detection of the proteins of interest. All of the raw data will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 8: Western blot for phosphorylation of IGF-1R following IGF-1R inhibition {#s2-8}
----------------------------------------------------------------------------------

This protocol utilizes Western blotting to compare the levels of phosphorylated IGF-1R upon treatment of PC9-derived DTPs with the IGF-1R inhibitor AEW541. ERK1/2 is used as a loading control. It is a replication of Figure 7C.

### Sampling {#s2-8-1}

This experiment will be repeated a total of 3 times.

The original data is qualitative, thus to determine an appropriate number of replicates to initially perform, sample sizes based on a range of potential variance was determined.

-   See Power Calculations section for details.

Experiment has 2 cohorts:

-   Cohort 1: Erlotinib-resistant PC9 DTPs + vehicle

-   Cohort 2: Erlotinib-resistant PC9 DTPs + 1 µM AEW541 for 2 hr

Western blotting is performed for the following proteins:

-   Phospho-IGF-1R (Y1165/1166)

-   IGF-1R \[additional control\]

-   ERK1/2

### Materials and reagents {#s2-8-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 DTP cellsHuman cell linen/an/aGenerated according to\
protocol 2RPMI 1640 (4.5 g/l glucose)Cell cultureATCC30-2001Original brand not specified.Fetal bovine serum (FBS)Cell cultureHyCloneSH30910.03Original brand not specified.Penicillin-Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.Phosphate buffered\
saline (PBS)BufferLife Technologies14190Original brand not specified.AEW541InhibitorCayman Chemical13641Replaces original obtained\
from Novartis PharmaceuticalsDMSOChemicalSigma-AldrichD8418Not originally reported.RIPA bufferBufferSigma-AldrichR0278From replicating lab protocolComplete mini protease\
inhibitor cocktail tabletsInhibitorRoche Diagnostics11 836 153 001From replicating lab protocolHalt phosphatase\
inhibitor cocktailInhibitorThermo Scientific1862495From replicating lab protocolPhenylmethanesulfonyl\
fluoride solutionInhibitorSigma-Aldrich93482NuPAGE LDS sample\
buffer (4X)Western blot reagentLife TechnologiesNP0007Replaces Laemmli sample\
bufferNuPage Sample Reducing\
Agent (10X)Western blot reagentLife TechnologiesNP0004From replicating lab protocolMolecular weight markersWestern blot reagentLi-Cor928-40000Not originally reported.NuPAGE 4-12% Bis-Tris\
gels (10 well/15 well)Western blot reagentLife TechnologiesNP0335BOX/\
NP0336BOXFrom replicating lab protocolNuPAGE MOPS SDS\
Running Buffer (20X)Western blot reagentLife TechnologiesNP0001From replicating lab protocoliBlot gel transfer\
stacks nitrocelluloseWestern blot reagentLife TechnologiesIB301002From replicating lab protocolRabbit anti-human pIGF-1R\
(Y1165/1166) antibodyAntibodiesAbcamab192214Original brand not specified.\
Recommended working dilution:\
1:500-1:2000Mouse anti-IGF-1R\
antibody (clone JBW902)AntibodiesEMD Millipore05-656Replaces GenScript\
(discontinued)\
Recommended working\
 concentration: 0.1-2 µg/mlMouse anti-ERK1/2\
antibody (clone L34F12)AntibodiesCell Signaling Technology4696Original catalog number\
not specified.\
Recommended\
working dilution: 1:2000Donkey anti-mouse\
IRDye 680RDAntibodiesLi-Cor926-68072Replaced HRP conjugated\
antibodiesDonkey anti-rabbit\
IRDye 800CWAntibodiesLi-Cor926-32213Odyssey Infrared ImagerInstrumentLi-Cor BiosciencesCLxImage StudioSoftwareLi-Cor Biosciences

### Procedure {#s2-8-3}

#### Note {#s70}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

1.  Generate PC9-derived DTPs with 2 µM erlotinib in 10 cm tissue culture dishes, as described in protocol 2.

2.  Treat cells with DMSO (vehicle) or 1 µM AEW541 for 2 hr.Stock concentration used will be determined from assessing DMSO solvent toxicity on PC9 cells (protocol 1, step 3) and drug-withdrawn DTPs (protocol 1, step 6) to determine final DMSO concentration.

3.  Dissociate cells from plates and count. Harvest drug naïve PC9 and PC9-derived DTPs in complete lysis buffer following replicating labs standard procedure.The detachment method identified in protocol 1, step 4 will be used.Complete lysis buffer: RIPA lysis buffer supplemented with 1X phosphatase inhibitor, protease inhibitor cocktail, 1 mM PMSF.

4.  Normalize gel loading to total cell number, add 4X LDS sample buffer supplemented with reducing agent, and denature at 70˚C for 10 min.

5.  Separate equivalent number of cells (\~10--60 µg of protein) per lane with protein ladder and transfer to a membrane using the replicating labs standard procedures.

6.  After transfer, block non-specific binding and immunoblot membrane with the following combinations of primary antibodies at the dilution/concentration recommended by the supplier.Rabbit anti-phospho-IGF-1R (Y1165/1166) (95 kDa) at a 1:500-1:2000 dilution and mouse anti-ERK1/2 (42/44 kDa) at a 1:2000 dilution.Rabbit anti-phospho-IGF-1R (Y1165/1166) (95 kDa) at a 1:500-1:2000 dilution and mouse anti-IGF-1R at 0.1-2 µg/ml.Protocol 8 Western Blot Antibody MultiplexingProtein of interestLoading ControlCombinationDescriptionWorking Conc.DescriptionWorking Conc.1Rabbit phospho-IGF-1R\
    (Y1165/1166) (95 kDa)1:500-1:2000Mouse anti-ERK1/2\
    (42/44 kDa)1:20002Rabbit phospho-IGF-1R\
    (Y1165/1166) (95 kDa)1:500-1:2000Mouse anti-IGF-1R\
    (95 kDa)0.1--2 µg/ml

7.  Wash and apply appropriate secondary antibodies for 1 hr at RT with constant agitation and detect signal using Odyssey imaging system.

8.  Analyze bands with Image Studio software and normalize to loading controls.pIGF-1R (Y1165/1166) normalized to ERK1/2 (total)pIGF-1R (Y1165/1166) normalized to IGF-1R (total) \[additional\]

9.  Repeat independently two additional times.

### Deliverables {#s2-8-4}

-   Data to be collected:Full scans of each Western blot with ladder. (Compare to Figure 7C)Raw data of band analysis and normalized bands for each sample.

### Confirmatory analysis plan {#s2-8-5}

-   Statistical Analysis of the Replication Data:Unpaired two-tailed *t*-test of pIGF-1R (Y1165/1166) levels normalized to ERK1/2 from erlotinib-resistant PC9 DTPs treated with vehicle compared to AEW541.

-   Meta-analysis of original and replication attempt effect sizes:The replication data (mean and 95% confidence interval) will be plotted with the original reported data value plotted as a single point on the same plot for comparison.

-   Additional exploratory analysis:pIGF-1R levels will also be normalized to IGF-1R (total) and the same analysis described above will be performed, which serves as an independent normalization control not included in the original report.

### Known differences from the original study {#s2-8-6}

An additional control, total IGF-1R, was added to this replication attempt that was not originally reported in Figure 7C to normalize the phosphorylated IGF-1R levels. The original loading control of ERK1/2 will also be utilized to allow for a direct comparison. This replication attempt will prepare cells in RIPA lysis buffer, while it is unclear if the original study used a lysis buffer or lysed cells directly in Laemmli sample buffer. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-8-7}

All of the raw data will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Protocol 9: Western blot for dimethylated H3K4 following IGF-1R inhibition {#s2-9}
--------------------------------------------------------------------------

This protocol utilizes Western blotting to compare the levels of the histone demethylase KDM5A in PC9-derived DTPs in the presence or absence of the IGF-1R inhibitor AEW541. ERK1/2 protein is included as a loading control. It is a replication of Figure 7I.

### Sampling {#s2-9-1}

This experiment will be repeated a total of 3 times.

The original data is qualitative, thus to determine an appropriate number of replicates to initially perform, sample sizes based on a range of potential variance was determined.

-   See Power Calculations section for details.

Experiment has 2 conditions:

-   Cohort 1: Erlotinib-resistant PC9 DTPs + vehicle

-   Cohort 2: Erlotinib-resistant PC9 DTPs + 1 µM AEW541 for 24 hr

Western blotting is performed for the following proteins:

-   KDM5A

-   ERK1/2

### Materials and reagents {#s2-9-2}

ReagentTypeManufacturerCatalog \#CommentsPC9 DTP cellsHuman cell linen/an/aGenerated according to\
protocol 2RPMI 1640\
(4.5 g/l glucose)Cell cultureATCC30-2001Original brand\
not specified.Fetal bovine serum\
(FBS)Cell cultureHyCloneSH30910.03Original brand\
not specified.Penicillin-Streptomycin\
(5,000 U/ml)Cell cultureLife Technologies15070-063Not originally reported.Phosphate buffered saline\
(PBS)BufferLife Technologies14190Original brand\
not specified.AEW541InhibitorCayman Chemical13641Replaces original obtained\
from Novartis PharmaceuticalsDMSOChemicalSigma-AldrichD8418Not originally reported.RIPA bufferBufferSigma-AldrichR0278From replicating\
lab protocolComplete mini protease\
inhibitor cocktail tabletsInhibitorRoche Diagnostics11 836 153 001From replicating\
lab protocolHalt phosphatase\
inhibitor cocktailInhibitorThermo Scientific1862495From replicating\
lab protocolPhenylmethanesulfonyl\
fluoride solutionInhibitorSigma-Aldrich93482NuPAGE LDS sample\
buffer (4X)Western blot reagentLife TechnologiesNP0007Replaces Laemmli sample bufferNuPage Sample Reducing\
Agent (10X)Western blot reagentLife TechnologiesNP0004From replicating\
lab protocolMolecular weight markersWestern blot reagentLi-Cor928-40000Not originally reported.NuPAGE 4-12% Bis-Tris\
gels (10 well/15 well)Western blot reagentLife TechnologiesNP0335BOX/\
NP0336BOXFrom replicating\
lab protocolNuPAGE MOPS SDS\
Running Buffer (20X)Western blot reagentLife TechnologiesNP0001From replicating\
lab protocoliBlot gel transfer\
stacks nitrocelluloseWestern blot reagentLife TechnologiesIB301002From replicating\
lab protocolRabbit anti-KDM5A\
antibodyAntibodiesBethyl LaboratoriesA300-897AOriginal catalog number\
not specified.Mouse anti-ERK1/2\
antibody (clone L34F12)AntibodiesCell Signaling Technology4696Original catalog number\
not specified.\
Recommended working\
dilution: 1:2000Donkey anti-mouse\
IRDye 680RDAntibodiesLi-Cor926-68072Replaced HRP conjugated\
antibodiesDonkey anti-rabbit\
IRDye 800CWAntibodiesLi-Cor926-32213Odyssey Infrared\
ImagerInstrumentLi-Cor BiosciencesCLxImage StudioSoftwareLi-Cor Biosciences

### Procedure {#s2-9-3}

#### Note {#s79}

-   PC9 cells are grown in RPMI supplemented with 4.5 g/l glucose, 5% FBS and 1% penicillin/streptomycin at 37˚C in a humidified atmosphere at 5% CO~2~.

1.  Generate PC9-derived DTPs with 2 µM erlotinib in 10 cm tissue culture dishes, as described in protocol 2.

2.  Treat cells with DMSO (vehicle) or 1 µM AEW541 for 24 hr.Stock concentration used will be determined from assessing DMSO solvent toxicity on PC9 cells (protocol 1, step 3) and drug-withdrawn DTPs (protocol 1, step 6) to determine final DMSO concentration.

3.  Dissociate cells from plates and count. Harvest drug naïve PC9 and PC9-derived DTPs in complete lysis buffer following replicating labs standard procedure.The detachment method identified in protocol 1, step 4 will be used.Complete lysis buffer: RIPA lysis buffer supplemented with 1X phosphatase inhibitor, protease inhibitor cocktail, 1 mM PMSF.

4.  Normalize gel loading to total cell number, add 4X LDS sample buffer supplemented with reducing agent, and denature at 70˚C for 10 min.

5.  Separate equivalent number of cells (\~10--60 µg of protein) per lane with protein ladder and transfer to a membrane using the replicating labs standard procedures.

6.  After transfer, block non-specific binding and immunoblot membrane with the following combinations of primary antibodies at the dilution/concentration recommended by the supplier.Rabbit anti-KDM5A (200 kDa) at a 1:2000 to 1:10,000 dilution and mouse anti-ERK1/2 (42/44 kDa) at a 1:2000 dilution.Protocol 9 Western Blot Antibody MultiplexingProtein of interestLoading ControlCombinationDescriptionWorking Conc.DescriptionWorking Conc.1Rabbit anti-KDM5A\
    (200 kDa)1:2000 to 1:10,000Mouse anti-ERK1/2\
    (42/44 kDa)1:1000

7.  Wash and apply appropriate secondary antibodies for 1 hr at RT with constant agitation and detect signal using Odyssey imaging system.

8.  Analyze bands with Image Studio software and normalize to loading controls.KDM5A normalized to ERK1/2 (total)

9.  Repeat independently two additional times.

### Deliverables {#s2-9-4}

-   Data to be collected:Full scans of each Western blot with ladder. (Compare to Figure 7I)Raw data of band analysis and normalized bands for each sample.

### Confirmatory analysis plan {#s2-9-5}

-   Statistical Analysis of the Replication Data:Unpaired two-tailed *t*-test of normalized KDM5A levels from erlotinib-resistant PC9 DTPs treated with vehicle compared to AEW541.

-   Meta-analysis of original and replication attempt effect sizes:The replication data (mean and 95% confidence interval) will be plotted with the original reported data value plotted as a single point on the same plot for comparison.

### Known differences from the original study {#s2-9-6}

This replication attempt will prepare cells in RIPA lysis buffer, while it is unclear if the original study used a lysis buffer or lysed cells directly in Laemmli sample buffer. All known differences are listed in the materials and reagents section above with the originally used item listed in the comments section. All differences have the same capabilities as the original and are not expected to alter the experimental design.

### Provisions for quality control {#s2-9-7}

All of the raw data will be uploaded to the project page on the OSF (<https://osf.io/xbign>) and made publically available.

Power Calculations {#s2-10}
------------------

For additional details on power calculations, please see analysis scripts and associated files on the Open Science Framework:

<https://osf.io/q9bxy/>

### Protocol 1 {#s2-10-1}

Not applicable

### Protocol 2 {#s2-10-2}

Not applicable

### Protocol 3 {#s2-10-3}

The original data (Figure 2E) reported no difference between the absolute IC~50~ values (50% cell killing). Thus this is a sensitivity calculation to determine the detectable effect size with the planned sample size.

#### Test family {#s88}

-   Two-tailed *t* test, difference between two independent means, alpha error = 0.05

#### Power Calculations {#s89}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

Group 1Group 2Detectable effect\
size *d* (based\
on sample size)A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve\
PC9 cellsPC9 DTPs cultured\
in drug-free medium2.3807580.0%4^1^4^1^[^1]

### Protocol 4 {#s2-10-4}

The original data presented is qualitative (images of Western blots). We used Image Studio Lite v. 4.0.21 (LI-COR) to perform densitometric analysis of the presented bands to quantify the original effect size where possible. The data presented in Figures 1E, upper right panel, and Figure 2B were unable to be quantified for all bands and are thus considered exploratory in nature. Due to the lack of raw original data, and inability to quantify some of the Western blots, we are unable to perform power calculations for all comparisons. However, because the same samples will be used to detect each protein of interest (3 total), the alpha error will be adjusted to account for multiple comparisons.

Summary of original data quantified from the image reported in Figure 4A, upper panel:

CellsNormalized H3K14Ac\
signal (normalized to GAPDH)Drug-naïve PC9 cells0.7245PC9 DTPs0.1674

The original data does not indicate the error associated with multiple biological replicates. To identify a suitable sample size, power calculations were performed using different levels of relative variance using the values quantified from the reported image as the mean. At each level of variance the effect size was estimated and used to calculate the needed sample size to achieve at least 80% power with the indicated alpha error. The achieved power is reported.

H3K14Ac normalized signal:

#### Test family {#s91}

-   Two-tailed *t* test, difference between two independent means, Bonferroni's correction, alpha error = 0.01667

#### Power calculations {#s92}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

**2% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve\
PC9 cellsPC9 DTPs52.9736599.9%22

**15% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs7.0631599.7%33

**28% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs3.7838394.4%44

**40% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs2.6486884.5%55

CD133 and pEGFR (Y1068) normalized signals:

#### Test family {#s93}

-   Two-tailed *t* test, difference between two independent means, Bonferroni's correction, alpha error = 0.01667

#### Power calculations {#s94}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

Group 1Group 2Detectable\
effect size *d*\
(based on sample size)A priori\
powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs3.03763^1^80.0%^1^4^2^4^2^[^2][^3]

In order to produce quantitative replication data, we will run the experiment four times. Each time we will quantify band intensity. We will determine the standard deviation of band intensity across the biological replicates and combine this with the reported value from the original study to simulate the original effect size. We will use this simulated effect size to determine the number of replicates necessary to reach a power of at least 80%. We will then perform additional replicates, if required, to ensure that the experiment has more than 80% power to detect the original effect.

### Protocol 5 {#s2-10-5}

#### Cell cycle analysis {#s96}

Summary of original data estimated from graph reported in Figure 1B, lower panel:

CellsCell cycle\
phaseMean %\
of cellsStdevNDrug-naïve PC9 cellsG13952S4532G2/M1222PC9 DTPsG17342S742G2/M312

#### Test family {#s97}

-   Proportions: Cochran-Mantel-Haenszel test: alpha error = 0.05.

#### Power calculations {#s98}

-   Performed with R software, version 3.1.2 ([@bib28]).

Group 1Group 2Number of\
simulationsA priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs10,000^1^99.9%2^2^2^2^[^4][^5]

### Sub-G1 analysis {#s2-10-6}

Summary of original data estimated from graph reported in Figure 4B, upper panel:

CellsTSA\
concentrationMean % of\
sub-G1 cellsStdevNDrug-naïve PC9 cells0 nM1.50.2350 nM20.83100 nM2.60.63PC9 DTPs0 nM5.40.2350 nM17.51.53100 nM23.523

#### Test family {#s100}

-   ANOVA: Fixed effects, special, main effects and interactions: alpha error = 0.05.

#### Power calculations {#s101}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

-   ANOVA F test statistic and partial η^2^performed with R software, version 3.1.2 ([@bib28]).

GroupsF test statisticPartial η^2^Effect size *f*A priori\
powerTotal\
sample sizeDrug-naïve PC9 cells and PC9\
DTPs left untreated\
or treated with\
TSA (50 nM or 100 nM)F(2,12) = 9.3683\
(interaction)0.609591.2495684.7%^1^12^1^\
(6 groups)[^6]

#### Test family {#s102}

-   Two-tailed *t* test, difference between two independent means, Bonferorni's correction: alpha error = 0.0125

#### Power calculations {#s103}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeUntreated drug-naïve\
PC9 cells50 nM TSA treated\
drug-naïve PC9 cells0.85749^1^80.0%^1^33Untreated drug-naïve\
PC9 cells100 nM TSA treated\
drug-naïve PC9 cells2.45967^1^80.0%^1^33Untreated PC9 DTPs50 nM TSA treated\
PC9 DTPs11.3079299.9%33Untreated PC9 DTPs100 nM TSA treated\
PC9 DTPs12.7351286.8%^2^2^2^2^2^[^7][^8]

### Protocol 6 {#s2-10-7}

Summary of original data estimated from graph reported in Figure 5B:

Dataset being analyzedMeanSDNErlotinib52583Erlotinib + TSA003Erlotinib + AEW5411013

#### Test family {#s105}

-   Two-tailed *t* test: Means: Wilcoxon-Mann-Whitney, Bonferorni's correction: alpha error = 0.025

#### Power calculations {#s106}

-   Performed with G\*Power software, version 3.1.7. ([@bib7])

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeErlotinibErlotinib + TSA92.8077799.9%2^1^2^1^ErlotinibErlotinib + AEW54190.3369899.9%2^1^2^1^[^9]

### Protocol 7 {#s2-10-8}

The original data presented is qualitative (images of Western blots). We used Image Studio Lite v. 4.0.21 (LI-COR) to perform densitometric analysis of the presented bands to quantify the original effect size where possible.

Summary of original data quantified from the image reported in Figure 7A:

CellsNormalized pIFG-1R signal\
(normalized to IGF-1R (total))Normalized IGFBP3 signal\
(normalized to IGF-1R (total))Drug-naïve PC9 cells0.10650.4276PC9 DTPs2.35082.5992

The original data does not indicate the error associated with multiple biological replicates. To identify a suitable sample size, power calculations were performed using different levels of relative variance using the values quantified from the reported image as the mean. At each level of variance the effect size was estimated and used to calculate the needed sample size to achieve at least 80% power with the indicated alpha error. The achieved power is reported.

#### Test family {#s108}

-   Due to the lack of raw original data we are unable to perform power calculations using a MANOVA. We are determining sample size using a two-way ANOVA.

-   ANOVA, Fixed effects, special, main effects and interactions, alpha error = 0.05

#### Power calculations {#s109}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

-   ANOVA F test statistic and partial η^2^performed with R software, version 3.1.2 ([@bib28]).

**2% variance:**

GroupsF test statisticPartial η^2^Effect size *f*A priori powerTotal sample sizeDrug-naïve PC9 cells\
and PC9 DTPsF(1,8) = 11722\
(main effect, cell type)0.9993238.278999.9%8\
(4 groups)

**15% variance:**

GroupsF test statisticPartial η^2^Effect size *f*A priori powerTotal sample sizeDrug-naïve PC9 cells\
and PC9 DTPsF(1,8) = 208.39\
(main effect, cell type)0.963035.1038299.9%12\
(4 groups)

**28% variance:**

GroupsF test statisticPartial η^2^Effect size *f*A priori powerTotal sample sizeDrug-naïve PC9 cells\
and PC9 DTPsF(1,8) = 59.8066\
(main effect, cell type)0.882022.7341999.9%12\
(4 groups)

**40% variance:**

GroupsF test statisticPartial η^2^Effect size *f*A priori powerTotal sample sizeDrug-naïve PC9 cells\
and PC9 DTPsF(1,8) = 29.3052\
(main effect, cell type)0.785551.9139499.9%16\
(4 groups)

### pIFG-1R normalized signal {#s2-10-9}

#### Test family {#s111}

-   Two-tailed *t* test, difference between two independent means, Bonferroni's correction, alpha error = 0.025

#### Power calculations {#s112}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

**2% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs67.4373199.9%22

**15% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs8.9916486.8%22

**28% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs4.8169594.8%33

**40% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs3.3718792.7%44

### IGFBP3 normalized signal {#s2-10-10}

#### Test family {#s114}

-   Two-tailed *t* test, difference between two independent means, Bonferroni's correction, alpha error = 0.025

#### Power calculations {#s115}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

**2% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs58.2936499.9%22

**15% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs7.7724999.9%33

**28% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs4.1638387.6%33

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeDrug-naïve PC9 cellsPC9 DTPs2.9146883.6%44

In order to produce quantitative replication data, we will run the experiment three times. Each time we will quantify band intensity. We will determine the standard deviation of band intensity across the biological replicates and combine this with the reported value from the original study to simulate the original effect size. We will use this simulated effect size to determine the number of replicates necessary to reach a power of at least 80%. We will then perform additional replicates, if required, to ensure that the experiment has more than 80% power to detect the original effect.

### Protocol 8 {#s2-10-11}

The original data presented is qualitative (images of Western blots). We used Image Studio Lite v. 4.0.21 (LI-COR) to perform densitometric analysis of the presented bands to quantify the original effect size where possible.

Summary of original data quantified from the image reported in Figure 7C:

Cells/TreatmentNormalized pIFG-1R signal (normalized to ERK1/2 (total))Vehicle treated PC9 DTPs1.0701AEW541 treated PC9 DTPs0.0906

The original data does not indicate the error associated with multiple biological replicates. To identify a suitable sample size, power calculations were performed using different levels of relative variance using the values quantified from the reported image as the mean. At each level of variance the effect size was estimated and used to calculate the needed sample size to achieve at least 80% power with the indicated alpha error. The achieved power is reported.

### pIFG-1R normalized signal {#s2-10-12}

#### Test family {#s118}

-   Two-tailed *t* test, difference between two independent means,, alpha error = 0.05

#### Power calculations {#s119}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

**2% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs64.4951699.9%22

**15% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs8.5993597.4%22

**28% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs4.6068098.3%33

**40% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs3.2247683.5%33

In order to produce quantitative replication data, we will run the experiment three times. Each time we will quantify band intensity. We will determine the standard deviation of band intensity across the biological replicates and combine this with the reported value from the original study to simulate the original effect size. We will use this simulated effect size to determine the number of replicates necessary to reach a power of at least 80%. We will then perform additional replicates, if required, to ensure that the experiment has more than 80% power to detect the original effect.

### Protocol 9 {#s2-10-13}

The original data presented is qualitative (images of Western blots). We used Image Studio Lite v. 4.0.21 (LI-COR) to perform densitometric analysis of the presented bands to quantify the original effect size where possible.

Summary of original data quantified from the image reported in Figure 7I:

Cells/TreatmentNormalized KDM5A signal (normalized to ERK1/2 (total))Vehicle treated PC9 DTPs0.5432AEW541 treated PC9 DTPs0.0314

The original data does not indicate the error associated with multiple biological replicates. To identify a suitable sample size, power calculations were performed using different levels of relative variance using the values quantified from the reported image as the mean. At each level of variance the effect size was estimated and used to calculate the needed sample size to achieve at least 80% power with the indicated alpha error. The achieved power is reported.

### KDM5A normalized signal {#s2-10-14}

#### Test family {#s122}

-   Two-tailed *t* test, difference between two independent means, alpha error = 0.05

#### Power calculations {#s123}

-   Performed with G\*Power software, version 3.1.7 ([@bib7]).

**2% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs66.5139399.9%22

**15% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs8.8685297.9%22

**28% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1\
sample sizeGroup 2\
sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs4.7509998.8%33

**40% variance:**

Group 1Group 2Effect size *d*A priori powerGroup 1 sample sizeGroup 2 sample sizeVehicle treated\
PC9 DTPsAEW541 treated\
PC9 DTPs3.3257085.5%33

In order to produce quantitative replication data, we will run the experiment three times. Each time we will quantify band intensity. We will determine the standard deviation of band intensity across the biological replicates and combine this with the reported value from the original study to simulate the original effect size. We will use this simulated effect size to determine the number of replicates necessary to reach a power of at least 80%. We will then perform additional replicates, if required, to ensure that the experiment has more than 80% power to detect the original effect.
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In the interests of transparency, eLife includes the editorial decision letter and accompanying author responses. A lightly edited version of the letter sent to the authors after peer review is shown, indicating the most substantive concerns; minor comments are not usually included.

Thank you for submitting your work entitled \"Registered report: A chromatin-mediated reversible drug-tolerant state in cancer cell subpopulations\" for peer review at *eLife*. Your submission has been favorably evaluated by Sean Morrison (Senior editor), a Reviewing editor, and three reviewers.

The reviewers have discussed the reviews with one another and the Reviewing editor has drafted this decision to help you prepare a revised submission.

For the Reproducibility Project in Cancer Biology, the authors here try to reproduce the critical findings of Sharma et.al. Cell 2010. The authors' main goal is to establish the reproducibility of generation of drug tolerant persisters (DTP) and characterize them for their growth properties, cell cycle and CD133 expression.

To reproduce the main findings described by Sharma et al., the authors describe important protocols. The authors' main aims of this project are:

1\) To establish reproducibility of generation of DTP;

2\) To independently prove reversible nature of DTPs upon drug withdrawal;

3\) To elucidate that the observed reversible DTP is linked to epigenetic events marked by Histone acetylation;

4\) To examine the effect of histone acetylation inhibitors as a combination target.

This review takes a technical and statistical perspective only. The protocols proposed provided highly detailed experimental conditions, lists of materials and reagents, timings, concentrations and dilutions, data collection methods, and statistical analyses. With such details, the protocols are fully transparent, but some elements of the details are not clearly justified. Several clarifications could be made in the protocols.

Essential revisions:

1\) In "Assessing DMSO solvent toxicity on PC9 cells", two different cell densities (2500 or 5800 cells/well) were presented. Clarification could be made regarding which density should be used in which wells, and to explain the rationale behind having 2 different densities.

2\) Along these lines, for experiment 4 under Protocol 1, it might be advisable to try the experiments with the lower density plating also. Since this is a longer term (9 day) experiment, the 2500 cell/well experiment would allow for expansion without crowding.

3\) In Protocol 1, the authors intended to determine the growth characteristics of DTP. The protocol is very well described with detailed descriptions of each step required to meet this aim. However, for dose response curve ("Erlotinib dose-response curve on PC9 cells"), is the authors' intent to do dose response determination by keeping cells with drugs for 9 days? Sharma et al. performed this by incubating the cells with drug for 72hrs only. The authors should use the method to generate IC50 values as described in the original paper.

4\) Evaluation of the counting method was not fully described (point 5h in Procedure, Protocol 1: "In order to evaluate a counting method for larger treatments, randomly select counts from 5 dishes (10% of dishes) and calculate the average and standard deviation. Compare these results to the results obtained from all 50 counts".) What are the evaluation criteria to determine whether sampling 10% of the dishes was enough? Are there any statistical analyses that could quantitatively decide this?

5\) Clarification could be made regarding quantitative measures of viability and recovery/growth after detachment (please see point 6e in Procedure, Protocol 1: "Select the detachment method that has the least effect on cell viability immediately after detachment and that allows for cell recovery and growth after seeding into a new plate"). What are the different detachment methods?

6\) A standardised set of instructions for manual counting could be added in order to reduce random human error. For instance: counting is performed under 100x magnification, and is repeated 3 times for each visual field.

7\) Some materials or procedures were substituted, as reported at the end of each protocol. These changes from the original experiments should be justified. For instance, what are the advantages (or expected changes) of using DMSO-treated cells instead of untreated cells (please see "Known differences from the original study")?

8\) A question on the procedure for protocol 4 is whether acid extracted histones will be examined. From the lysis conditions described in point 3, this is not clear. The inclusion of total H3 as a loading control is a positive.

9\) Under Protocol 6, a \"known difference for the original study\" is noted to be the lack of inclusion of all the pharmacological agents originally reported. The reasoning for this is unclear, and it seems important to include the full panel of HDAC inhibitors utilized in the original study.

10\) The authors mention doing STR after each protocol: will it be done for each and every protocol whenever they are using the cells for the experiments?

Statistics:

1\) The statistical tests and sample size calculations for each protocol are generally well presented, with clear aims and plans for analysis. However, the protocols and the power calculations would benefit from a bit more justification on why each method of analysis was necessary and how this was related to what was done in the original report. For example, three of the protocols state they will use MANOVA but we cannot see the link to this for the sample size section. What overall effect size was seen in the original report for the MANOVA analyses?

2\) It is a shame that the link to the R scripts is not available, as we have no idea what the R code may do and hence cannot judge if it is appropriate.

3\) We like the way that the report addresses the unknown error for some of the measurements and hence they plan an interim analysis to re-estimate the standard deviation and increase the sample size if necessary. However, was it not possible to contact the authors of the original paper to get the raw data?

4\) We do not understand why the Cochran Mantel Haenszel test will be used (which is a comparison of proportions) if there will be only 3 observations per cell? The simulation states it assumes a normal distribution, and the outcome appears to be a percent reported for each observed unit, rather than a proportion that is a summary statistic for each group ("The estimated data was used to create simulated data sets with preserved sampling structure assuming a normal distribution \[...\] The power was then calculated by counting the number of times p≤0.05 and dividing by 10,000"). We would be concerned that the asymptotic chi-squared distribution property would not hold with so few observations in each cell. If the R code had been viewable here, this may have been clarified.

5\) Justify the thresholds at which effect sizes and a priori power are acceptable, and why they were not always the same (for instance, the effect sizes and a priori power were both variable in some tables, different for each group of comparison; "pIFG-1R normalized signal").

Major comments for Protocol 2 for generation of PC9 DTP:

Dose of erlotinib (please see point 2e in Procedure, Protocol 2): Sharma et al. described use of 2 µM of erlotinib for further experiment, but here authors state to use 100X of IC50. Please use both of these concentrations if these doses turn out to be different.

Major comments for Protocol 3 for survival assay:

1\) Generation of drug withdrawn PC9 DTP (please see point 2 in Procedure, Protocol 3). The authors previously calculated doubling time for treatment naïve PC9 and DTP population, but doubling time must be different from drug withdrawn DTP. Hence, the authors should determine the doubling time for drug withdrawn DTPs as well.

2\) Cell number for DTP (please see point 3 in Procedure, Protocol 3). The authors describe using 2500 cell/well for DTP and earlier 5800 cells/well for PC9. The authors should either keep the same cell number or give a justification for such difference.
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Author response

Essential revisions:

*1) In "Assessing DMSO solvent toxicity on PC9 cells", two different cell densities (2500 or 5800 cells/well) were presented. Clarification could be made regarding which density should be used in which wells, and to explain the rationale behind having 2 different densities.*

We have included the rationale for the two different seeding densities. To summarize, the cells are used at a low density (2500 cells/well) for IC50 determination (Protocol 3) and at a higher density (5800 cells/well) for DTP generation (Protocol 2).

*2) Along these lines, for experiment 4 under Protocol 1, it might be advisable to try the experiments with the lower density plating also. Since this is a longer term (9 day) experiment, the 2500 cell/well experiment would allow for expansion without crowding.*

Thank you for the suggestion to reflect the timing and density of the survival assays used in the original study; 2,500 cells/well will be used and the experiment will be for 72 hr as indicated in Protocol 3. However, as noted below (Major comment for Protocol 2), we have revised the manuscript and will not perform this preliminary experiment since the dose of erlotinib will not be changed.

*3) In Protocol 1, the authors intended to determine the growth characteristics of DTP. The protocol is very well described with detailed descriptions of each step required to meet this aim. However, for dose response curve ("Erlotinib dose-response curve on PC9 cells"), is the authors' intent to do dose response determination by keeping cells with drugs for 9 days? Sharma et al. performed this by incubating the cells with drug for 72hrs only. The authors should use the method to generate IC50 values as described in the original paper.*

Thank you for the suggestion to use the method to generate IC50 values as described by Sharma et al. This is how Protocol 3 is outlined. However, as noted below (Major comment for Protocol 2), we have revised the manuscript and will not perform this preliminary experiment since the dose of erlotinib will not be changed.

*4) Evaluation of the counting method was not fully described (point 5h in Procedure, Protocol 1: "In order to evaluate a counting method for larger treatments, randomly select counts from 5 dishes (10% of dishes) and calculate the average and standard deviation. Compare these results to the results obtained from all 50 counts".) What are the evaluation criteria to determine whether sampling 10% of the dishes was enough? Are there any statistical analyses that could quantitatively decide this?*

We have revised this protocol to reflect a strategy that will utilize an automated cell counter instead of manual counting. While this is dependent also on the detachment method, it more accurately describes how the cells will be counted for each protocol that requires counting the DTPs prior to analysis.

*5) Clarification could be made regarding quantitative measures of viability and recovery/growth after detachment (please see point 6e in Procedure, Protocol 1: "Select the detachment method that has the least effect on cell viability immediately after detachment and that allows for cell recovery and growth after seeding into a new plate"). What are the different detachment methods?*

The different detachment methods are listed under point b of experiment 6 in Protocol 1. Trypsin (at 37˚C and room temperature, and 2-8˚C) and accumax (at room temperature) will be used. Additionally, we have included additional details about the process for determining the detachment method.

*6) A standardised set of instructions for manual counting could be added in order to reduce random human error. For instance: counting is performed under 100x magnification, and is repeated 3 times for each visual field.*

In Protocol 6, the method of counting the number of colonies has been expanded. Regarding the manual counting mentioned in Protocol 1, we have revised the manuscript to utilize an automated cell counter instead to reduce human error.

*7) Some materials or procedures were substituted, as reported at the end of each protocol. These changes from the original experiments should be justified. For instance, what are the advantages (or expected changes) of using DMSO-treated cells instead of untreated cells ("Known differences from the original study")?*

We have expanded this section of each protocol to clarify the rational when not specified. Regarding, the specific instance of using DMSO vs untreated, we have revised the manuscript to reflect using untreated cells as is originally described. We will also include DMSO-treated cells, the solvent used to dissolve TSA, to understand any impact DMSO treatment has on the viability and cell cycle profile of the cells as an additional exploratory measure.

*8) A question on the procedure for protocol 4 is whether acid extracted histones will be examined. From the lysis conditions described in point 3, this is not clear. The inclusion of total H3 as a loading control is a positive.*

The original paper has no indication of using acid extraction nor did the authors provide any information about this, so the protocol reflects lysis of cells using RIPA buffer.

9\) Under Protocol 6, a \"known difference for the original study\" is noted to be the lack of inclusion of all the pharmacological agents originally reported. The reasoning for this is unclear, and it seems important to include the full panel of HDAC inhibitors utilized in the original study.

We plan to restrict the number of pharmacological agents to the ones utilized in other experiments included in the replication attempt. We agree that the exclusion of certain experiments limits the scope of what can be analyzed by the project, but we are attempting to identify a balance of breadth of sampling for general inference with sensible investment of resources on replication projects to determine to what extent the included experiments are reproducible. As such, we will restrict our analysis to the pharmacological agents being replicated and will not include discussion of those not included in this study.

*10) The authors mention doing STR after each protocol: will it be done for each and every protocol whenever they are using the cells for the experiments?*

The STR profile and mycoplasma test will be performed after the cell line is acquired by the replicating lab and before freezing down the cell line or after a few months of actively maintaining them in culture. This does not mean it will be done for each protocol independently, since most experiments will be performed as close together as possible.

*Statistics: 1) The statistical tests and sample size calculations for each protocol are generally well presented, with clear aims and plans for analysis. However, the protocols and the power calculations would benefit from a bit more justification on why each method of analysis was necessary and how this was related to what was done in the original report. For example, three of the protocols state they will use MANOVA but we cannot see the link to this for the sample size section. What overall effect size was seen in the original report for the MANOVA analyses?*

We have revised the manuscript to include discussion in the power calculation section, and where necessary the analysis plans, to discuss the approach. Specifically we highlighted the additional normalization controls not included in the original study, which are exploratory to the original paper. In regards to the question about the MANOVA analysis, the original paper presented the Western blots as single images. Since we lack raw data are unable to perform the MANOVA analysis and instead are using a 2-way ANOVA to estimate sample size. We have included this in the power calculation section.

*2) It is a shame that the link to the R scripts is not available, as we have no idea what the R code may do and hence cannot judge if it is appropriate.*

There was an error when sharing the private link. The revised manuscript does not have the 'h' at the end of the url that caused the error. The scripts and other files should be accessible now at: <https://osf.io/q9bxy/?view_only=cb3c377d53fe4d48985025a63da97091>

*3) We like the way that the report addresses the unknown error for some of the measurements and hence they plan an interim analysis to re-estimate the standard deviation and increase the sample size if necessary. However, was it not possible to contact the authors of the original paper to get the raw data?*

We did contact the authors and provided feedback on protocol details where possible. In respect to the raw data we were informed they were not accessible.

*4) We do not understand why the Cochran Mantel Haenszel test will be used (which is a comparison of proportions) if there will be only 3 observations per cell? The simulation states it assumes a normal distribution, and the outcome appears to be a percent reported for each observed unit, rather than a proportion that is a summary statistic for each group ("The estimated data was used to create simulated data sets with preserved sampling structure assuming a normal distribution \[...\] The power was then calculated by counting the number of times p≤0.05 and dividing by 10,000"). We would be concerned that the asymptotic chi-squared distribution property would not hold with so few observations in each cell. If the R code had been viewable here, this may have been clarified.*

The R code should now be available using the link above. The reason we used the Cohran-Mantel-Haenszel test is to control for the number of times the experiment is performed since the response variable is influenced by this covariate. Each replicate will have a proportion of cells in each of the three cell cycle phases (G1, S, and G2M) for each of the cell lines (drug-naïve PC9 and PC9-DTPs) being tested against each other. This will test if there is a consistent difference in the proportions across the repeats.

*5) Justify the thresholds at which effect sizes and a priori power are acceptable, and why they were not always the same (for instance, the effect sizes and a priori power were both variable in some tables, different for each group of comparison; "pIFG-1R normalized signal").*

We have revised the manuscript to discuss how the calculations were done in the instances where only a single biological replicate is reported in the original paper. At each level of variance the effect size was estimated using the values quantified from the reported image as the mean. The estimated effect size at each level of variance was then used to calculate the needed sample size to achieve at least 80% power (with the achieved power reported) and the indicated alpha error. This provides a range of effect sizes and sample sizes for identifying a suitable starting point regarding number of biological replicates. Additionally, the number of replicates will be recalculated after the indicated number of replicates is performed, using the variance from the replication data and the quantified value from the original paper. This will determine if additional replicates are needed.

*Major comments for Protocol 2 for generation of PC9 DTP: Dose of erlotinib (please see point 2e in Procedure, Protocol 2): Sharma et al. described use of 2 µM of erlotinib for further experiment, but here authors state to use 100X of IC50. Please use both of these concentrations if these doses turn out to be different.*

Thank you for highlighting this point. While it would be ideal to perform these experiments both ways (at 2 µM and 100X the replication attempt calculated IC50), it would be an extension of the original work and beyond the scope of this project. As such, the replication attempt will restrict itself to using erlotinib at 2 µM as described in the original paper with the calculated IC50 from the replication attempt (Protocol 3) to assess if 2 µM is over 100X the replication IC50 value. We have thus removed language from the manuscript indicating the concentration of erlotinib is subject to change. The one potential caveat with this approach is the inability to generate DTPs. If during the first protocol, where conditions are optimized, DTPs are not generated or a large fraction of cells survive, we will contact the original authors for advice prior to proceeding with the outlined experiments. If any modifications are made, they will be recorded along with the data justifying the need to make a modification and made available.

*Major comments for Protocol 3 for survival assay: 1) Generation of drug withdrawn PC9 DTP (please see point 2 in Procedure, Protocol 3). The authors previously calculated doubling time for treatment naïve PC9 and DTP population, but doubling time must be different from drug withdrawn DTP. Hence, the authors should determine the doubling time for drug withdrawn DTPs as well.*

The doubling time of drug-withdrawn DTPs is determined in Protocol 1.

2\) Cell number for DTP (please see point 3 in Procedure, Protocol 3). The authors describe using 2500 cell/well for DTP and earlier 5800 cells/well for PC9. The authors should either keep the same cell number or give a justification for such difference.

We have included the rationale for the two different seeding densities in Protocol 1. The cells are used at a low density (2500 cells/well) for this protocol, IC50 determination, and at a higher density (5800 cells/well) for DTP generation (Protocol 2).

[^1]: ^1^ The sample size is the same as originally reported.

[^2]: ^1^ A sensitivity calculation was performed since the original data presented in Figures 1E, upper right panel, and Figure 2B were unable to be quantified for all bands. This is the effect size that can be detected with 80% power and the indicated sample size.

[^3]: ^2^ The sample size is the number of replicates initially performed based on the H3K14Ac analysis.

[^4]: ^1^ The estimated data was used to create simulated data sets with preserved sampling structure assuming a normal distribution. For a given *n* (the number of replicates) 10,000 simulations were run and Mantel-Haenszel chi-squared value was calculated for each simulated data set. The power was then calculated by counting the number of times *p*≤0.05 and dividing by 10,000.

[^5]: ^2^ A sample size of 3 per group will be used based on the percent of sub-G1 cells analysis.

[^6]: ^1^ 18 total samples (3 per group) will be used based on the planned comparisons making the power 99.0%.

[^7]: ^1^ A sensitivity calculation was performed since the original data showed a non-significant effect. This is the effect size that can be detected with 80% power and the indicated sample size.

[^8]: ^2^ 3 samples per group will be used based on the vehicle vs 50 nM TSA treated PC9 DTP comparison making the power 99.9%.

[^9]: ^1^ A sample size of 3 per group will be used as a minimum sample size.
